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Characteristic Analysis of Multi-Phase Inverter

Jin-Seok Oh, Kwan-Jun Jo, Jun-Ho Kwak, Sun-Ho, Jin, Byong-Rang Yu, Myoung-Kyu Lim, Hong Chan
Lee

Abstract :

This paper is analyzed the characteristic of multi-phase inverter for the electric propulsion

system. Two BLDC motors with 3 and 7 phases are designed with these features in order to simulate
the effect of increasing the number of phases. From the simulation results, the 7-phase given better
performance in terms of torque pulsation. Also, the torque pulsation can be reduced further by increasing

the number of phases.
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Table 1 Comparison of 3-phase motors with the
reference

motor current MAX.Tor |Avg.tor| torque
Waveform que que ripple
120 bipolar | 0.4943 | 0.4632 13%

120 unipolar| 0.3662 | 0.3272 23.7%
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3-ph 12slot
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Fig. 3 Equivalent circuit of 3-phase
BLDC motor
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Fig. 4 Equivalent circuit of
7-phase BLDC motor
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Fig. 5 Inverter schematic of BLDC
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Fig. 6 Simulation Block of 3-phase
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Fig. 7 simulation Block of 7-phase BLDC

Fig.8 (a)= 3)6]' BLDC,O/] Zé)g-}g—ﬂ]oﬂ}ﬂp/] )c\)]—;d
A9 ekl Aolth. AR AFAN & & A5
W13 AR g e

F7F AHEA HA = s &
(b)& 77 BLDCY] A4 ol A
W Aolt}. 34 BLDCY AF =

=
Aol 7eAS AR FHEE Fire] Hojn

ﬁ_hm
2
i)
=
0
oo
o fo = O

ofl
=)
g
Bl
QL
=)

0

¥

10

e g i s s )

Current (&)
[=]

83 032 034 036 038 04

Tiwe (secound)

(a) 3-phase
30

20}

(A)

=10f |,

0

Current

10

208

3 032 034 036 o038 04
Time (secound)

(b )7-phase
Fig. 8 Phase current waveform of BLDC motor
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Fig. 9 Torque waveform of BLDC motor
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